Long-term changes in cyclosporine pharmacokinetics after renal transplantation in children: evidence for saturable presystemic metabolism and effect of NR1I2 polymorphism.
To improve cyclosporine dose individualization, the authors carried out a comprehensive analysis of the effects of clinical and genetic factors on cyclosporine pharmacokinetics in 176 children before and up to 16 years after renal transplantation. Pretransplantation test doses of cyclosporine were given intravenously and orally, followed by blood sampling for 24 hours. After transplantation, cyclosporine was quantified at trough, 2 hours postdose, or with dose-interval curves. A 3-compartment population pharmacokinetic model was used to describe the data. Cyclosporine oral bioavailability increased more than 1.5-fold in the first month after transplantation, returning thereafter gradually to its initial value in 1 to 1.5 years. Moreover, older children receiving cyclosporine twice daily as the gelatin capsule microemulsion formulation had an about 1.25 to 1.3 times higher bioavailability than did the younger children receiving the liquid formulation thrice daily. In 91 children with genetic data after transplantation, patients carrying the NR1I2 g.-25385C-g.-24381A-g.-205_-200GAGAAG-g.7635G-g.8055C haplotype had about one-tenth lower bioavailability, per allele, than did noncarriers (P = .039). The significance of the NR1I2 genotype warrants further study. In conclusion, by accounting for the effects of developmental factors (body weight), time after transplantation, and cyclosporine dosing frequency/formulation, it may be possible to improve individualization of cyclosporine dosing in children.